Two yeast strains that are members of the same species were isolated from different marine habitats, i.e. one from Mid-Atlantic Ridge ocean water samples located in the direct vicinity of black smokers near the Rainbow deep-sea hydrothermal vent and one from Brazilian marine water samples off the Ipanema beach. Strains CLIB 1964 T and CLIB 1965 are anamorphic ascomycetous yeasts affiliated to the Yamadazyma clade of Saccharomycetales. Interestingly, these strains were phylogenetically and distinctly positioned into a group of species comprising all species of the genus Yamadazyma isolated from marine habitats including deep-sea hydrothermal vents, i.e. Candida atmosphaerica, C. spencermartinsiae, C. atlantica, C. oceani and C. taylorii. These strains differed significantly in their D1/D2 domain sequences of the LSU rRNA gene from the closely related species mentioned above, by 2. 6, 3.0, 3.4, 3.8 and 6 .0 %, respectively. Internal transcribed spacer region sequence divergence was also significant and corresponded to 4.6, 4.7, 4.7, 12 .0 and 24.7 % with C. atlantica, C. atmosphaerica, C. spencermartinsiae, C. oceani and C. taylorii, respectively. Phenotypically, strains CLIB 1964 During the last two decades, there has been an increasing interest in marine fungal communities retrieved from various marine habitats ranging from coastal waters to deep-sea hydrothermal vents (Richards et al., 2012; Burgaud et al., 2014; Jones et al., 2015) . Snapshots of SSU rRNA gene diversity from different hydrothermal vent surveys have highlighted unexpected marine fungal diversity comprising novel taxa (Edgcomb et al., 2002; Bass et al., 2007; Lopez-Garcia et al., 2007; Le Calvez et al., 2009 ). This opens a new era in marine mycology, with deep-sea hydrothermal vents as untapped ecological niches for fungi and interesting hotspots for the discovery of novel taxa. Culture-based analyses have led to the isolation of many known, but also novel filamentous fungi (Gadanho & Sampaio, 2005; Nagahama et al., 2006; Burgaud et al., 2010 Burgaud et al., , 2011 . The basidiomycetous yeast Rhodotorula pacifica was isolated from 991 m deep sediment samples in the north-west Pacific Ocean near a fertile hydrothermal spot (Nagahama et al., 2006) . The ascomycetous yeast Candida oceani was isolated from two different hydrothermal vents in the Mid-Atlantic ocean, i.e. Menez Gwen hydrothermal field at 825 m (Gadanho & Sampaio, 2005) and Rainbow site at 2300 m (Burgaud et al., 2011) . Interestingly, C. oceani was positioned phylogenetically in a specific cluster in the Yamadazyma clade comprising other species isolated from different marine habitats including deep-sea hydrothermal vents, which appear to be a life oasis for fungi, particularly yeasts affiliated to this 'marine Yamadazyma clade'. The genus Yamadazyma was described by Billon-Grand (1989) to accommodate species that had been previously assigned to the genus Pichia. These yeasts use CoQ-9 as their major ubiquinone, form hat-shaped ascospores, produce pseudohyphae, ferment sugars and require an exogenous source of vitamins for growth (Kurtzman, 2011) . The first phylogenetic analysis of the D1/D2 domains of the LSU rRNA gene indicated that the genus Yamadazyma was polyphyletic (Kurtzman & Robnett, 1998) . More recently, analysis of both D1/D2 LSU rDNA and SSU rDNA sequences among CoQ-9 ubiquinone-forming species of the genus Pichia positioned 17 species in the Yamadazyma clade (Kurtzman & Suzuki, 2010) , 11 of which had no sexual state. Since then, the combination of D1/D2 and ITS region sequences has led to better discrimination of the 36 species described in this clade (Groenewald et al., 2011) . To date, 10 species of the genus Yamadazyma from various origins have been described (Ciafardini et al., 2013; Kaewwichian et al., 2013; Junyapate et al., 2014 Junyapate et al., , 2015 Wang et al., 2015; Lopes et al., 2015; Nagatsuka et al., 2016) . More recently (22 February 2016), YeastIP (http://genome.jouy.inra.fr/ yeastip/) listed 57 species in the Yamadazyma clade, including 42 with no known sexual state. Here, we report the description of a novel species, Yamadazyma barbieri sp. nov., affiliated to a 'marine' group in the Yamadazyma clade accommodating two strains isolated from different marine habitats, one from Mid-Atlantic Ridge ocean water samples around the Rainbow deep-sea hydrothermal vent located on the Azorean segment of the Mid-Atlantic Ridge and one from Brazilian marine water samples off the Ipanema beach (Rio de Janeiro, Brazil).
Yeast isolation

Strain CLIB1964
T , formerly known as strain 'Mary 101' by Gadanho & Sampaio (2005) , was isolated in August 2002 from deep-sea water samples collected at the Rainbow hydrothermal site on the Mid-Atlantic Ridge (36-13.764 N 33-54.159 W) . Samples consisted of portions of 250-3000 ml of filtered water collected in the direct vicinity of the black smoker. Filters were placed on MYPss medium [0.7 % (w/v) malt extract, 0.05 % (w/v) yeast extract, 0.25 % (w/v) peptone soytone, 3 % (w/v) sea salts (Sigma) and 1.5 % (w/v) agar] supplemented with 0.05 % (w/v) chloramphenicol and led to the isolation of many yeasts (Gadanho & Sampaio, 2005) . Strain CLIB 1965 (=UFMG-CM-Y6055) was isolated using marine water samples collected off the Ipanema beach (Rio de Janeiro) in February 2011. Samples consisted of 25 ml of filtered water on 0.45 µm membrane (Millipore). Membranes were placed on CHROMagar Candida medium (Odds & Bernaerts, 1994) and incubated at 30 C for 3 days. The different yeast morphotypes were counted and purified using YM agar (yeast extract 0.3 %, malt extract 0.3 %; peptone 0.5 %; agar 2 %). All the strains were stored at À80 C for further identification.
Morphological observations and metabolic tests were performed according to established methods (Yarrow, 1998; Barnett et al., 2000) . For the phenotypic tests, sugar fermentations were carried out in Durham tubes on media containing 0.5 % yeast extract and 1 % of each sugar tested. The ID 32 C and API 50CH systems (bioM erieux) were used to assess growth on various carbon sources after incubation at 28 C for 2 days. Assimilation of nitrogen compounds was assessed on yeast carbon base minimal medium (Difco) supplemented with 1 % standard nitrogen sources . Growth at various temperatures was determined by cultivation of the strains in YPD (yeast extract 1 %, peptone 2 %, glucose 2 % and agar 2 %). Sporulation capacity was assessed on 5 % malt agar and YM agar after incubation for 15 days at 25 C. Mycelium formation was investigated on cornmeal agar (Becton, Dickinson) in slide culture at 28 C for up to 7 days. Morphological properties were studied under a Laborlux S light microscope (Leica Microsystems) coupled to a digital camera.
DNA was extracted and purified following the procedures described by Hoffman & Winston (1987) . The D1/D2 LSU rRNA gene and internal transcribed spacer, which includes ITS1-5.8S-ITS2 (ITS), were amplified by PCR in a final reaction mixture of 50 µl containing between 25 and 50 ng of genomic DNA, 0.8 mM dNTPs, 0.4 µM forward and reverse primers in the recommended buffer and 1 U Takara ExTaq. Primers used for symmetrical amplifications were NL1 (5¢-GCATATCAATAAGCGGAGGAA) and NL4 (5¢-GGTCCGTGTTTCAAGACGG) (O'Donnell, 1993) for the D1/D2 LSU rRNA gene, and ITS1 (5¢-TCCGTAGG TGAACCTGCGG) and ITS4 (5¢-TCCTCCGCTTATTGA TATGC) (White et al., 1990) for the ITS region. Amplification reactions were run on a 2720 thermal cycler (Applied Biosystems) as follows: 4 min at 94 C, followed by 30 cycles of 30 s at 94 C, 40 s at the annealing temperature (54 C for the D1/D2, 48 C for ITS) and 90 s at 72 C, with a final extension step of 7 min at 72 C. PCR products were separated by electrophoresis using a 1 % agarose gel. The resulting amplicons were sequenced on both strands by Eurofins MWG Operon (Ebersberg, Germany). Sequencing primers for D1/D2 LSU rRNA gene and ITS-5.8S were those used for PCR amplification. Sequences were assembled with the phred/phrap/consed package and compared with sequences in databases such as Genbank (http://www.ncbi.nlm.nih. gov) and YeastIP (Weiss et al., 2013 ; http://genome.jouy. inra.fr/yeastip) using the BLAST program. Sequence alignments were generated using CLUSTALX2 (Larkin et al., 2007) and were adjusted manually. Phylogenetic trees were reconstructed with the maximum-likelihood program implemented in MEGA6 with 1000 boostrap replicates (Tamura et al., 2013) . Phylogenetic trees were visualized with NJplot (Perriere & Gouy, 1996) . (McNeill et al., 2012) , which states that fungi may have only one name, the designation forma asexualis (f.a.) is included in the species Fermentation of: Yamadazyma barbieri sp. nov. is closely related to C. atmosphaerica, C. spencermartinsiae, C. atlantica, C. oceani and C. taylorii, which are members of the Yamadazyma clade of the Saccharomycetales (Fig. 1) . These species were mostly isolated from marine habitats, including deep-sea hydrothermal vents. C. atmosphaerica was originally isolated from terrestrial habitats (Meyer et al., 1998) but was recently repeatedly recovered from Mid-Atlantic Ridge hydrothermal sites (Gadanho & Sampaio, 2005; Burgaud et al., 2010) . C. spencermartinsiae was collected from coral reefs at a water depth of 10 m at Looe Key Reef, Florida (USA), from a reef in Belize and from deep-sea hydrothermal vents at Rainbow site, and was known as strain 'Mary 092' (StatzellTallman et al., 2010) . C. atlantica was originally isolated from shrimp (Meyer et al., 1998) but also repeatedly retrieved from Atlantic coastal waters off Portugal (Gadanho et al., 2003) and from deep-sea hydrothermal vents at Rainbow site (Gadanho & Sampaio, 2005; Burgaud et al., 2010) . C. oceani was isolated from an unidentified deep-sea coral near Rainbow hydrothermal vent (2300 m depth), from water samples near Menez Gwen hydrothermal field as strain 'Mary 089' (825 m depth) and from the stomach of a marine fish (Burgaud et al., 2011) . C. taylorii was isolated from seawater at a water depth of 10 m close to corals at Looe Key Reef, Florida, USA, and from mangrove swamps in Belize and the Bahamas (Statzell-Tallman et al., 2010) . These species appear widespread in marine habitats and represent an ecologically and phylogenetically defined cluster of marine species in the Yamadazyma clade, as revealed by the LSU D1/D2 rRNA gene phylogenetic tree ( Fig. 1) . Consistent with these previous observations, Yamadazyma barbieri sp. nov. has only been isolated from seawater near Rainbow hydrothermal vent at a water depth of 2300 meters (CLIB 1964 T ) and from Brazilian marine coastal waters (CLIB 1965) . The Yamadazyma clade may require re-evaluation in the future, taking advantage of the genetic and phenotypic information but also the origin of the different species affiliated to this clade to likely consider this marine cluster as a new genus. Yamadazyma barbieri (bar.bi.e¢ri. N.L. gen. n.) pertaining to Pr. Georges Barbier, University of Brest, France, in recognition of his contribution to the studies on food and environmental microbiology, including his work on microbiology and mycology of extreme environments.
Species delineation
After 2 days on YPD agar, colonies are cream coloured, hirsute, moderately raised, rough to smooth, with or without a slight margin. Cells are ellipsoid (2.5-4Â7-20 µm) and occur singly or in mother-bud pairs. Budding is multipolar. After 3 days on YPD agar, short chains of elongated cells are formed. On corn meal agar, pseudohyphae consisting of elongated cells with lateral buds are formed (Fig. 2) . True hyphae are not observed. Formation of ascospores is not observed. Maximum growth temperature is 37 C. Cellobiose, galactose, glucose, lactose, maltose, melibiose, raffinose, sucrose and trehalose are not fermented. 
